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however, should not be overinterpreted. We believe 
that therapy selected according to clinical and epidemio- 
logic evidence is preferable to a directed therapy based 
on spurious microbiological data. 
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Klehsiella priezirrzoriiae has been recognized as a sig- 
nificant pathogen, particularly in pediatric hospitals, 
often causing severe infections [l-31. These organisins 
are often resistant to multiple antibiotics, restricting 
the choice of antibiotic therapy, including p-lactanis, 
through the production of extended-spectrum p- 
lactamases [3-51. Consequently, nosoconiial outbreaks 
of multiresistant K. przerirnorziue have a significant impact 
on clinical practice, morbidity, mortality and costs. 
The gastrointestinal tract is an important noso- 
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comial reservoir of K. pneumoniae infection, with 
intestinal carriage of these organisms being associated 
with increased risk of opportunistic infection [6]. Spread 
of these organisms within the hospital via person-to- 
person contact or from environmental reservoirs is an 
important factor in nosocomial infection. Thus, identi- 
fication of the source of infection and the route of 
transmission is essential to allow appropriate noso- 
comial infection control. Typing of organisms isolated 
from patients, staff, medical devices and the environ- 
ment can assist in this process. Several genotypic 
methods have proved useful in discriminating isolates of 
K. pnetrmoniae, namely plasmid analysis [7], small- 
fragment restriction endonuclease analysis [8], pulsed- 
field gel electrophoresis (PFGE) [9], ribotyping [3] and 
random amplified polymorphic DNA analysis (RAPD) 
[7]. Phenotypic markers, such as biotyping and sero- 
typing, are inadequate in differentiating these organisms 
[10,11]. This paper reports the application of molecular 
typing methods to the study of a nosocomial infection 
outbreak of multiresistant K. pneumoniae at Hospital D. 
Estef'ania, the main (500-bed) pediatric hospital in 
Lisbon. 
Prior to 1995, nosocomial septicemia cases caused 
by these organisms were infrequent. However, from 
July 1995 to February 1996, nine septic episodes caused 
by multiresistant K. pneumoniae occurred in two different 
intensive care units (ICUs), the pediatric intensive care 
unit (PICU) (15 beds) and the neonatal intensive care 
unit (NICU) (25 beds), and were attributed as the cause 
of five deaths. This prompted us to epidemiologically 
characterize multiresistant strains isolated from ICU 
patients and also fi-om the environment in order to 
possibly identify potential sources for transmission. 
Routine identification and preliminary antibiotic 
susceptibility testing of isolates of K. pneirmorziae were 
performed using an automated Vitek System (Bio- 
Mkrieux, Lyon, France). 
Thirteen multiresistant isolates (resistant to three 
or more antibiotic groups) were detected and selected 
for further studies, including MIC determination and 
plasmid, RAPD and PFGE analysis. Nine were isolated 
from septicemia cases derived from the PICU (isolates 
PIC1, PIC?, PIC3, PIC4 and PIC5) and the NICU 
(NIC1, NIC2, NICS and NIC4), two from rectal 
swabs of colonized children (NIC5 and NIC6) and 
two from nebulizer water (NIC7 and NIC8). The 
susceptibilities of each strain to amoxyciUin/clavulanate, 
cephalothin, cefuroxime, ceftazidime, cefotaxime, 
ceftriaxone, imipenem, tetracycline, chloramphenicol, 
gentamicin and ciprofloxacin were assessed using Etest 
strips (AB Biodisk, S o h ,  Sweden). MICs were defined 
after 18 h of incubation at  3 5 T  according to the 
manufacturer's instructions. Resistance criteria were 
defined according to the guidelines of the National 
Committee for Laboratory Standards [12]. All isolates 
were screened for plasmid DNA as described by Olsen 
[13]. RAPD analysis was adapted from a method 
described by Akopyanz et al [14]. Five primers were 
tested and the primer 3879 (5'-GCGATCCCCA-3') 
was selected on the basis of its ability to provide clear 
and discriminative patterns in K. przerrmoniae isolates. 
The preparation of DNA and the PFGE separation of 
SpeI restriction fragments were performed as described 
by Smith and Cantor [15]. Computed similarities 
among strains were estimated by means of the Dice 
coefficient, and clustering of strains was based on the 
unweighted average pair-group method (UPGMA). 
AU computations were performed using Gel Compar 
(Applied Maths, Kortrilk, Belgium). A similarity level 
between 90% and 100% represented a single band 
difference. 
Antimicrobial susceptibility testing revealed that 
more than half (6 1 .So/;) of the strains were resistant to 
amoxyc~ll~n/clavulanate, as well as 46.2% to cephalothin 
and tetracycline and 30.8% to chloramphenicol, 
cefuroxime, ceftazidime and gentamicin. All the strains 
were sensitive to cefotaxime (MICgu= 2 mg/L), 
ceftriaxone (MIC9o= 3 mg/L), imipenem (MIC9"= 
0.190 mg/L) and ciprofloxacin (MICgu= 0.047 mg/L). 
A similar multiresistance profile was observed in six 
organisms, four from septicemia cases (NIC2, NIC3, 
NIC4, PIC4) and two from nebulizer water (NIC7, 
NIC8). All PICU isolates presented the same drug 
resistance profile. 
Plasmid analysis showed that 12 of the 13 isolates 
harbored one or more plasmids (3.7-32.3 kb). Among 
these, four distinct plasmid profiles were identified on 
the basis of molecular weights of the resolved plasmid 
bands. Four of the five organisms isolated from 
septicemia cases in the PICU were of profile a, the 
remaining isolate showing a plasmid profile similar to 
that shown by five K. pneumoniae strains isolated from 
the NICU (three from septicemia cases and two from 
nebulizer water) containing six different plasmidic 
bands (profile b). The remaining strains, NICl  isolated 
from a septicemia case (profile c) and NIC6 (profile d), 
presented unique profiles. 
Five different FUPD patterns of 5-16 bands 
ranging from 0.2-2.0 kb were observed. Isolates were 
considered to be clonal if identical profiles were 
obtained or if only a single band difference was 
detected. All but one of the K. pneumoniae isolates from 
the PICU were RAPD type a. RAPD type b was found 
in the remaining strain isolated in this unit (PIC4) and 
also in three isolates from septicemia cases in the NICU 
(NIC2, NIC3 and NIC4) and in the organisms (NIC7 
and NIC8) isolated from nebulizer water (similarity 
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Table 1 Phenotypic and genotypic characteristics of K pneutnoniae isolates 
PIC 1 P I C 2  PIC 3 P I C 4  PIC 5 NIC 1 NIC 2 N I C 3  NIC 4 NIC 5 N I C 6  N I C 7  NICX 
~~~~ ~~~~~ 
Plasiiiid profile a a a b a  c h  b b N P d  b b  
RAPD pxtern a a a b a  c b b b d c  b b 
lieautance profile 
I’FGE pattcrii 7 d a h a  C b h b NT d b b  
Amoxycillin clavulanic acid R R K R S S I K K S S  K R  
Cephalothin S S  S R S  S R R R S S K R 
Cefurosiine S S  S R S  S R R R S S  I I 
Ceftazidime S S  S R S  S R R R  S S I I 
S S  S S  Ccfotaxinie S S S S S  s s  S S 
Ceftriaxone S S  S s s  S S S S  s s  S S  
S S  S S  Iinipeiieni S S S S S  S S S S 
Tetracycline K K K R R  S S s s  s s  s s  
S S  S S  Chloraniphenicol K R R S S  K S  S S 
Gentaniicin K K S K l  S S K S  1 I S S  
Ciproflosacin s s  S S S  S S S S s s  S S  
S, sensitive; R, resistant; I, intermediate; NT, not typeable; NP, no pla 
level 29.1%). Each of the remaining isolates had a 
unique RAPD type. PFGE patterns were derived from 
12 isolates with five different cleavage patterns: 17-32 
bands ranging from 8 to 610 kb. One ofthe isolates was 
untypeable. probably due to DNase activity. Clusters 
defined by PFGE analysis were identical to those 
obtained by RAPD analysis (Table 1). 
These data revealed the occurrence of two distinct 
clusters froni the two different ICUs. Nebulizers from 
the NICU were identified as one possible source of 
infection, since K.  przeirmoiziae organisms isolated from 
them presented similar resistance, plasmidic, RAPD 
and PFGE profiles to those from three septicemia 
patients of this unit and also from a patient located on 
the PICU. No putative environmental source was 
identified for the cluster occurring in the PICU. 
Nebulizers are recognized as a potential source of 
infection for aerosolized bacteria and it is known that 
sonie species of Enterobacteriaceae have 3 propensity 
for moist environments and are often found contami- 
nating humidifiers 1161. In Hospital D. Estefhia, 
nebulizers are often shared by different units, and have 
been previously associated with nosocomial infections. 
The laboratory molecular epidemiologic investigation 
described in this study proved useful in focusing 
attention on the risk of infection associated with 
nebulizers and sharing nebulizers with other hospital 
units. Since the implementation of itnproved irifection 
control measures following this outbreak, no further 
niultiresistant K. pncumoniae isolates have been isolated. 
Our results emphasize the value of molecular 
typing in identi@ing putative sources for transmission 
in nosocomial outbreaks. The usefulness of the 
susceptibility profiles as epidemiologic markers is 
limited, since unrelated strains (as determined by 
sniid. 
molecular methods) may exhibit the same resistance 
pattern, and changes in susceptibility niay occur during 
episodes of infection. In this study the results obtained 
by RAPD, PFGE and plasmid profiling were in good 
agreement with each other. 
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Stomatococctrr mtrcilaginorrrs is a normal inhabitant of the 
mouth, throat and upper respiratory tract. It is a Grani- 
positive coccus closely related to the genus Rothia [l]. 
Since the first case in 1978, its involvement has been 
reported in an increasing spectrum of infections, 
exclusively among immunocompromised patients. We 
report a case of pneumonia in an AIDS patient and 
review the 69 published cases of infection due to this 
pathogen. 
A 43-year-old man was admitted for subacute 
dyspnea. He was a heavy smoker. A positive serology 
for HIV had been discovered in 1989. He had genital 
tuberculosis in 1990, pneumocystis pneumonia in 1995 
(with cutaneous allergy to co-trimoxazole), and cerebral 
toxoplasmosis in June 1996. His medications were penta- 
midine aerosol, pyrimethamine, clindamycin, indinavir, 
stavudine, and lamivudine. 
In December 1996, the patient began to complain 
of mild dyspnea, which became worse in the first days 
of 1997, accompanied by a productive cough. The 
patient was admitted in January. O n  examination, he 
was polypneic (respiration rate: 40/min) with orthopnea, 
audible bronchospasm with bilateral symmetric sibilants, 
ronchi, and some crackles in the two bases. His tempera- 
ture was 37.2OC, his pulse was 100/min, and his blood 
pressure was 130/70 mmHg. The chest X-ray showed 
a sequellar reticular pattern in the middle lobe. The 
arterial blood partial pressure of oxygen was 70 mmHg, 
the carbon dioxide level was 30.5 mmHg, p H  7.4, 
and the bicarbonate level was 21 mmol/L. The white 
cell count was 6300/mm3, the neutrophil count was 
-1200/mm3, the CD4’ lymphocyte count was 5O/mm3 
(6%), the platelet count was 210 OOO/mm3, and the 
hemoglobin level was 13.3 g/dL. The C-reactive 
protein level was 212 mg/L. The other laboratory 
values were normal. O n  admission, pneumocystis 
pneumonia due to prophylaxis failure was suspected. 
Intravenous trimethoprim-sulfamethoxazole and rnethyl- 
prednisolone were started with aerosolized salbutamol. 
As the patient’s condition did not improve, a fibro- 
bronchoscopic examination was performed on the 
fourth day. It showed purulent secretions from the 
entire bronchial tract. The bronchoalveolar lavage 
showed 8.1 x lo6 cells/mL with 85% neutrophils, no 
acid-fast bacilli, no pneumocystis, and negative im- 
munofluorescence for Legionella. Gram-stained smears 
